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A high power generator of u.v. light is in the form of an outer 
tube (1) of quartz glass with an inner tube (2) set into it. The space 
(4) between the tubes is filled with a gas mixture. A discharge is 
generated by applying an a,c. voltage between electrodes (3,5) formed 
on the outer surfaces of the tubes. 

The electrodes are formed by a grating pattern of wires over the 
surface. T he ele jrr.rndps ^rp.fhpn rn vered by a coating of 
u. V. -tran sparf^nr. lacquer (8a) . 

ADVANTAGE - High U.V. or v.u.v. power optimally protected against 
effects from surroundings. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Indiistrial Application] The electric discharge room where it filled up with the filler gas 
to which this invention discharges a beam under electric discharge conditions. Have the 
AC power supply for electric supply of electric discharge, for example, it is a high power 
beam generator for ultraviolet rays. The aforementioned AC power supply is connected 
to the 1st and 2nd electrodes, and the wall of the aforementioned electric discharge room 
is formed with the 1 st and 2nd dielectrics, and is related with the high power beam 
generator with which the shape of a grid, and the 1st reticulated electrode of a metal and 
the 2nd reticulated electrode are prepared in the front face of this dielectric of an opposite 
side with an electric discharge room. Ar^'>cy11 1 1 

[0002] this invention leaves the fundamental technology shown in EP-A02541 1 1 . 

[0003] , ^ . 

[Description of the Prior Art] It depends for industrial use of the photochemistry- 
technique to the usability of the suitable source of U V strongly. Classic U V beam 
generator sends out UV beam of low Naka intensity in peculiar dispersed wavelength. 
For example, 185nm of mercury low voltage lamps especially reaches, and they emit a 
beam in 254nm. Actually high UV output is obtained only from a high-pressure lamp 
(Xe Hg) However, the beam of a high-pressure lamp is distributed over the big 
wavelength field, The new excimer laser provided the photochemistry-fundamental 
experiment with some new wavelength. However, now, since [ cost-], an excimer laser 
does not fit an industrial process exceptionally. 

[0004] The EP patent application [ which was stated to the beginnmg ] or Neue UV-and 
VUV Exicimerstrahler", and excimer beam generator new in V.Kogelschatz, B.Eliasson 
work the 1 0th German chemist association lecture conventions, a special group, a 
photochemistry, VUYURUTSUBURUGU (former West Germany), and November, 1987 
is indicated. This new beam generator form is based on that an excimer beam can be 
formed also in silence electric discharge, and the electric discharge form used industrially 
because of ozone generating. In the current filament which exists only in a short time 
(<lms) of this electric discharge, a rare-gas atom is excited by electronic collision and a 
rare-gas atom reacts further to the excited molecule group (excimer). The lives of this 
excimer are few, or are several 1 00ns, and emit the binding energy in the form of UV 
beam in the case of decay. . 
[0005] The composition of this kind of excimer beam generator ****s in a classic 
ozonator mostly to the current-supply-source section. A big difference is that at least one 
of the electrode which demarcates an electric discharge room, and/or the dielectric layers 
is transparent for the formed beam. This electrode is UV quantity permeability, and also 
must have the following property, the good conductivity of current, and the good 
flexibility for obtaining contact to a dense dielectric as much as possible -_^n d it is long 
lasting Especially in order to be long lasting, the low thing of chemical reactivity of the 
aTfi^Fsphere of a beam generator is required. If you want to use it for a chemical reaction 
by using a beam generator as the light source, chemical inactive [ over many matter ] is 
required absolutely because of many application. 
[0006] 



[Problem(s) to be Solved by the Invention] The technical problem of this invention is 
offering the high power beam generator for UV beam or VUV beams which the 
electrode's was UV quantity permeability, and alsow_as_protected the optimal to the 
influence oft he circumference. 

[nSs for Solving the Problem] It constitutes and the above-mentioned technical 

problem is solved by this invention as thej^roJ^ecUve^layer is pre^ mjhe Istelecjrode 

at least orjt is embedded at the protective layer. 

[bOOSlfhus, the constituted beam generafdrTills all actual demands. 

[0009] - The electrode ♦*(ed) by atmosphere is protected from a chemical mfringement 

operation (extension of a life). 

[0010] - An electrode is further protected to a physical decay operation. Electric 
discharge causes corrosion. Corrosion exfoliates an electrode material, the deposition of 
the electrode material is carried out to the transparent part of a dielectric, and it reduces 
the transparency of the part. 

[001 1] - It is avoided, in order that metallic contact of this matter may not trigger the 
additional chemical reaction in which a metal participates, if the atmosphere itself is the 
gas or the liquid which should process UV beam (chemical inactive). 
[0012] - The electric discharge (for example, corona) to the dielectric generated by the 
case in atmosphere from an electrode, the electric discharge to the dielectric member 
which exists in near, or the surface electric discharge that met at the dielectric is avoided 
by the good contact to a dielectric. The electric discharge [****/ un-] which consumes 
energy further by the improvement ofthe electric insulation of an electrode is prevented. 
[001 3] Actual realization of this invention is performed by various methods, The beam 
generator which the metal wire was only covered by making an electrode immerse in a 
suitable bath, and also was assembled completely advantageously can also be immersed 
in a bath Furthermore, it can also cover with the so-called thick-film cast matter. There is 
an advantage which can carry out clarification ofthe outside surface of a beam generator 

easily in this. . , , . 

[0014] A dielectric material is suitable especially as covering material or an embedded 
material. This dielectric material can contact the dielectric and fitness of a beam 
generator, and can be covered easily simultaneously. If the material of ultraviolet-rays 
hardenability is used in that case, this can be hardened very quickly with the beam 
generator itself. 
[0015] 

[Example] UV high power beam generator typically shown in drawint- 1 consists ol a 
dielectric pipe 2 ofthe interior by which concentric arrangement were carried out to the 
external dielectric pipe 1 (for example, product made from quartz glass), and it. The 
internal electrode 3 is formed in the wall of an internal dielectric pipe. The ring-like space 
between two pipes 1 and 2 forms the electric discharge room 4 of a beam generator. 1 he 
internal pipe 2 is inserted in the gas airtight to the external pipe 1 , and the external pipe is 
beforehand filled up with gas or the gas mixture object. This gas emits UV beam or a 
VUV beam under the influence of silence electric discharge. 

[00161 The metal network or metal grid which has extended over the perimeter eiiclosure 
of the external pipe 1 as an external electrode 5 is used. Both the external electrode 5 and 
the external dielectric pipe 1 are transparent to UV beam formed. 



[0017] Electrodes 3 and 5 are connected to each pole of AC power supply 6. AC power 
supply ♦♦♦♦s fundamentally with this current source being used for electric supply of 
ozone formation. Typically, the source of alternating current sends out the aUernat.ng 
voltage which can be adjusted in the size of the order from several lOOV to 20000V. It 
depends for the frequency of this alternating voltage on the geometry of an electrode, the 
pressure of electric discharge **** 4, and composition of a filler gas m the field of the 
technical alternating current to several lOOOkHz. 

[00 1 8] a filler gas -- for example, mercury, rare gas, and rare-gas metallic fumes -- a 
gaseous mixture and a rare-gas halogen - a gaseous mixture -- it is - a case - additional 

- another rare gas -- Ar, helium, and Ne are advantageously used as buffer gas 

[0019] spectrum composition of a request of a beam - responding -- the matter/matter -- 
a gaseous mixture is used according to the following tables 

A ffller gas Beam Helium 60-100 nm Neon 80-90 nm Argon 107-165nm Argon + 
fluorine 180-200nm Argon + chlorine 165-190nm Argon + krypton + chlorine lo5 to 
190 '>00-240jiinXenon 165-19nm Nitrogen 337-415nm Krypton 124 140-160nm 
Kryptoi7Tfluorine"240-255nm Krypton + chlorine 200-240nm Mercury 185,254,320- 
370nm 390-420nm Selenium 1 96 204 or 206nm Deuterium 1 50-250nm Xenon + 
fluorine 340-360, 400-550nm Xenon + chlorine In addition to this, the 300-320nm of a 
series of filler gases as follows can be considered. 

[0021] - Rare Gas (Ar, Helium, Kr. Ne, Xe), Mercury and Gas of F2, J2, Br2, and U2, 
Steam, or Compound that Separates One or More Atoms of F, J, Br, or CI During Electric 

Discharge; ^ 

- Connective Which Separates One or More Atoms During Rare Gas (Ar, Helium, l^r, 
Ne, Xe) or Mercury, Oxygen, or Electric Discharge; 

- Rare gas f Ar, helium, Kr, Ne, Xe) and mercury. 

[0022] In the silence electric discharge (silence discharge) formed, the thickness ot a 
dielectric and its property, the pressure in an electric discharge room, and/or temperature 
can adjust an electronic energy distribution the optimal. 

[0023] In case alternating voltage is impressed among electrodes 3 and 5, many electric 
discharge channels (partial discharge) arise in the electric discharge room 4. This electric 
discharge channel interacts with the atom/molecule of a filler gas. Finally this is also 
connected with UV beam or a VUV beam. 

[0024] rnvfring 8 is given to ea ch wire 7 ofanejUernal electrode with the cross section 
of draWS&2 . This covering consists of wfre lacquer most simply, the insulating wire 
which has such printed lacquer is the usual thing in a transformer manufacturing 
technology. According to the thickness of lacquer, and the quality of lacquer, an 
additional power surge can be optimized with lacquer because of discharge voltage. 
[00-^51 With the cross section of drawing 3 , covering 8a made from clear lacquer is 
prepared not only in a wire but in all beam generator front faces. With this composition. 
UV beam output is reduced to much wavelength, or [ however, / whether the beam 
generator assembled completely is immersed in a lacquer bath, or that lacquer is sprayed 
1 - or it is manufactured very simply by applying and making it harden succeedingly By 
308nm beam and the typical thickness of 1 -2 micrometers, transmittance is 80 /o or more. 
The clear lacquer of UV hardenability is used advantageously. This clear lacquer can be 
"haFaTned very quickly with the beam generator itself. Moreover, in this clear lacquer, by 



the chemical change, after transmittance's hardening, it is improved. , , . . . 

00261 With the composition shown in drawin , 4 , each wire 7 of the external electrode ^ 
s in the crevice of the external dielectric pipe I, and is embedded completely a covenng 
l^L 8b. for example, clear lacquer. Following, lacquer layer 8b has d.ftcrent hck ess 
by turns along a beam generator front face. Since a thin lacquer layer penetrates ormed 
UV beam beller than a thick lacquer layer, a suitable on-lhe-strength paUern produces .t. 
The irradiation **** power object of UV beam exercises along a from tace, and this 
serves as an advantage in application in case the irradiation pause as which it was 
determined good should occur. 

[00271 A wire is completely embedded to the thick-tihn layer cast matter ot U V 
permeability by drawing 5 . and signs that it is arranged on the Hat externa dielectric 
^IpTPare iL-hTirL of the modernization of UV hardenab.hty product 

enabled it to manufacture this kind of cast matter even from clear lacquer or the 
organization which colored J_or.exam£].e.UV hardenabilily epoxy re^n 
hardenability acrylic resin are.Panacol-Elosol. Iti^ind.cated on ^^^^'^^^^^^^^^ 
Moeglichkeit mit strahlungshaertenden Klebstoff und Vergussmassen of GmbH, and 
November ^0. 1990. With this kind of composition, the "base material of cast matter 8c 
is also omissible, if it can consider as the thin external dielectric pipe 1 and the dielectric 
characteristics of the cast matter suit an electric discharge process. 
[00^81 The electrode of this invention other than a cylinder-like beam generator can be 
used also in a llat-package-type beam generator. Moreover, the externa ^'^^^rode . seU 
can also consist of only tapes parallel besides the ^^^^^^f^^^^^^^^^^^^ 
Esoecially this is likely to be set in the composition of drawing.^ . Fhe meialization 
sect^ 0 the shape of a tape and grid — other than dispersed electrode con.pos.t.on 
can ^put on the outside surface of the dielectric pipe 1, and the covering section can be 
prepared by another individual or the method shown in relation to draw-ing . . 
[00291 this invention explained above based on the example relates to the so-called 
x3 beam generator Of course, the electrode safeguard shown on that occasion is 
pplS al oTo the so-called internal beam generator. If the position ot a transparent 
electrode 5 is set aside, such an internal beam generator — s in the external beam 

^lZ'^XZ'l"or.,osn.on with which UV beam is furthermore irradiated 

y the exterior andShe interior is also possible. show. sec^^u^n o 

such a beam generator. With such composition, two dielectric pipes 1 and 2 and each 
electrode 3 and 5 must be transparent to the beam formed. In this case, as the 1st 
electrode 5 and the 2nd electrode 3 were described above, they can be protected from 
chemical and physical fluxing action to an optimum. , ., , 

Oo5l 1 The e.Nlerior and an internal beam generator are cooled with the cooling agem 
which flows regularly. In the case of an external beam generator, this cooling agent is 
ruided Lugh the internal dielectric pipe 2. In the case of an internal beam genei^ or. a 
cooling agent flows the surroundings of the external dielectric pipe I . Th*. protec tr.. 

^y which consists of the aforementioned material also in .^'-^.^-7.^" f - 
oreventing the corrosion action by the cooling agent, or mitigating at least. In this case, as 
long as an electrode without the need of making UV beam penetrating deal with ^ 
another protective layer (for example, based on anodizing and an enamel application) can 

be cos red t does in this w-ay. vacuum evaporationo or in case sputtering is earned 



out the free surface can be anodized for an aluminum electrode in a dielectric. 1 hat an 
electrode without the need of making UV beam penetrating is reticulated, or when it is a 
grid-like electric discharge (exterior) must warn against generating between an electrode 
and a dielectric body surface. This can be performed by filling up middle space with 
other fillers, pastes non-conducting current, or electric conduction pastes like lacquer or 
adhesives. 

[Effect of the Invention] The high power beam generator for UV beam or VUV beams 
which the electrode was UV quantity permeability, and also was protected the optmial to 
the influence of the circumference by this invention is obtained. 

DESCRIPTION OF DRAWINGS ^ 

[Brief Description of the Drawings] 

fPrawing 11 It is the ♦* type view showing the structure of well-known UV beam 

fDrawi^g'21 The external electrode which consists of a round-head wire with which the 
dielectric material was covered is the cross section of the external dielectric pipe of U V 
beam generator arranged at the upper part. . j • • u 

[Drawing 31 The external electrode which consists of a round-head wire is the cross 
section of the external dielectric of UV beam generator arranged at the upper part. Here, 
incrustant is prepared in all external sides. 

F Prawing 41 The external electrode which consists of a round-head wire arranged m the 
crevice of an external dielectric pipe is the cross section of the external dielectric pipe of 
UV beam generator arranged at the upper part. The crevice is filled up with incrustant 
here 

rOrawing 51 The external electrode which consists of a round-head wire which has a flat 
external dielectric pipe and the thick-film cast matter is the cross section of the external 
dielectric pipe of UV beam generator arranged at the upper part. The electrode is 
embeddedto the thick-filmxast matter here, 

[Drawing 61 A beam is the cross section of UV beam generator irradiated also mside also 
outside. 

[Description of Notations] 

1 External Dielectric Pipe 

2 Internal Dielectric Pipe 

3 Internal Electrode 

4 Electric Discharge Room 

5 External Electrode 

6 AC Power Supply 

7 Electrode Wire 

8 Protective Layer 



